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«j-^<^l 7l]Alttt:f. Ja^^g^ wVS^l ^^^S. 7>^lJI, i 

-a.:^^^^ -f-^^^l^Cf. ^^2] ^ ^V^^ Alkali- :g-Alo1] ^7] ^^5go.^^E-l ^ 
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7}^]^ 5^71^1 ^ ^ ^12: y^'S {Flip chip package having protective 
cap and method for fabricating the same} 

S. 2a xfl^l IE 2d^ ^ m 1"^^ n^^]^ -S^^V 

10: ^^^] ^, 12: 14: 16: 20: sjS. 7]^, 30: ^u-] 1^2, 40: 

40a: 42: ;HU^, 44: ^]2^, 46: :£ti.tfl^^, 43: 5O: 
52: i«.Efl<^^. 60: 70: ^c]^. 
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[^'^^ ^^^^ ^'^l 

^ ^^'^^ ^£^1 ^ zi «j-^<Hl ^t!- ^^S., ^VIE^I ufli^Cback 

^ H ^ojcf. 
^^>7l7l^ ^ ^M]^] rtl-S^- aVH^] ^^}o![ 7l#S.Ai Jl^. 

7l^ ^ <i^£ ^^^^ ^^^M^. ^:£^l^si «>cfl^^ flfl^o] zLcfls. iq^s. 

i^^^"^ 1-^^* #1^^ -21-?- ^^<^1 ^^V^ ^ H^(chip crack) -^i^)- 

^715^- ^^1^^ ^^*>7l ^Efl 7l^o)lA^^ tifl^^^l ^S.^^ 

^^^^ ^S7> ^l<y:Sl^cf. (c^]i- 1-1^, 1^1^^^ 5, 936.30451 ^2:). n^^, ^S.^ 

Ufligoll i^nl-^ ^^^S>^ 7l#^Ai ^l^^zH ;^1«^>^ ^5fl 7)^011^^^ J^^^^ ^^^^M 
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<ii> ^vx^o^ ^2^^ Aj.7i^v a>sf f^sfl 7l#ollA-1o^ *ll^^>Ji;^l- 

-^^^ ^^^^ -R-^l^l-^^^i ^£^1 Hfl^ol «J-^l^o.^>>^ ^Sl^^^ 

^ 9X^ ^S* 1-^^ sfl^l^ll- ;^1^*>^ ^ojcf. 

^S.^ ^ ^l^^o.^Ml ^S]^^o] ^^t\jL Cfl^ ^J^Vo] 7>^tl: t-^^ ^^1^1 ^1 

<13> >^V7l ^^^^>7l ^^H, ^ ^^t^cHl 2fl?l^l^ 

aVcfl^ wfl^^ ^3E^1 ^2}-, >a-7l ^£^1 ^^^^^t]- ^7^0.^ S^^sl^ 9X^ s\ 

71:^2}-, >^7l ^£^1 ^Sf ^7l 71:^32)-^ ^7]^ ^ ^7] ^£^1 ^ 2^ 

^ ^-1-^1-71 ^S- 7]%S] tM6\] ^^^^ 4^o] ^Dll-J!|-, .^71 aV 

3E^1 (protective cap)^ i^tVc]-. -^^7] ^^^,3^ ^y] ^£^1 ^ 

^ 7>^lJl, >^7l ^^^^s] <^y^^6\]^ ^^17> -^<a^ ^ o;^ 

^ £w.Efl^ ^(dovetail groove) ^^^^'^ 9X^. ^7] ^^jf^ofl^ ^y] ja^^^ofl 

^ £W.Efl^^oil ^-g-sl^ -£W.Efl^-^(dovetail portion)7> ^^^^cf. 

<15> tiVi^fl ^7] S\S. 7]%^ ^71^ O.^ ^^^I7l7l ^ *M . ^T^^l 
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^^^2]- ZL oVcfl^ Hfl^^ 7>^1^ sis 7]^^^S] cg-^oll ^7]^ O.^ ^^^1^ 

^. ^ ^V^^S. ^-^^^ 471^1 ;«11^-g- ^ti]tVq-. £ti.Efl«^^ol 

^ -^.^^J (protective cap)<^] tfl^l^Crelease tape)* ^wl^c]-. ^7] ^S.^] 

7]:^^ AHoll -j7 ^V7] 1-^ ^ ^^^Aj^rf. ^1-7] 

^flS ^<a^l-^ ^>7] ^4 71^4^ ^71^ -f^ ^ 

^71 «V£^1 ^1^^ ^^*V^ <^1-§-t}- ^^^^ 

<18> >^7l tiVS^l afl^<^1 ^7l JS-S^S^ -^2j-Al7l^ ^7l .^V7l wfl^jz)- 

aHou 7fl;?i]4g >a-Eil<^iAi ^«i]^cf. 

<19> ^7] ^^2. EflolH^ ^^^^ ^W^S. o]^o]:^r]._ 

<20> ^ ^v^o^l o^er}!^, a>:£^] n]\^^d\] ^^^flofl ^ -f^tt 'I^^ ^^J^ 
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(10)2]-, ^(10)<^1 ^^^^ 3ifl^l-ofl c}]^^>o^ ^Aj^ 4^0^ 

^1 ^5^)* 7>^1^ SIS 7m(20)^ i^^Vc]-. ^7] tiVjE^l ^(10)^ DRAM, SRAM ^ 

^ ^13-5] S^t!:^-. ^7] S\S. 71:^(20)^ '^ = (30)<^1 ^^><^ ^7] 

^(lO)S^ #^^1^(12)4 ^7]^o_s. <^^^o] 01 cf. ^tt, ^7] 7]:&(20)^ 
^ ^7] ^(10)^ ^:^}^ '^^^]^]^ cl] 4^0^ ^c]l-(70)ol ^^^s\o] 

^. 

-^^7] tiV:£^i ^(10)^ tifl^(14) ^oil^ JiS 7^ (protective cap) (40)0] ^^5\o] o^r:^^ 
^oM tiJl^,S(40)^ ^7l al-s^fl ^(10)<>11 tfl'a^VJl ^11^(42)4, ^1-71 ^111^(42)^ wVcfl 

i^#£lc:H 9X^ ^1213 (44)# i^ttcf. Stl", ^7] M.SL^UO)^ ^7] «>S.^1 
^(10)^ 9\^o_S. <?^^-^(40a)l- 7|-^cl-. >^7l <a^J-^(40a)<^1^ ^7] >fll^(42)#^ 

S 7ll«J-5lcH £ti.Efl^^(dovetail groove) (46) ^^^5l<H ^cf. S. lo\]^ ^^7] 

^(46)<^1 ^7] S.S.^^UO)S] -g-^H 7ll«j-£lcH 71]^ ^Efl* ^0.3. £ 

Al£l<H ^-^M-. ^7] ;Hllia(42)^S^Bl >a-7l :aJ:?J(40)5l ^^iJic]- 
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^ l:e}<a-B^(blind hole)^^ 7}^ ^£ o;>rq-. ^^7] ^2.^^(40)^ aV^E^] ^(10) 

■ir ^^-^.S^Ei i^3:>7l ^s;H ^^^^ ^^S., ^^^5. c^]m. ^i-^j 

^31^^(40)^ ^2l(Cu). ^^nl-^(Al), JE^ ^^n]^ ^^^S oj^o^^ ^ c^cf. 

^71 li^^J(40)^ ^^^S. ^>^^^o.s>H ^^1^1^ -^^^ ^.^S. ^^i4r ^ 

•^7] til-i^l ^(10:4 ^71 ^S. 71^(20)21-^ ^7l^ -^^^ ^^^1-71 ^5:1-0^ 

EMCCepoxy molding compound)^ 4^^1f^(50)<^l ^'^^Sl*^! ^i^-. >^7l ^x^] 

^(50)^ ^-£^fl ^(10)21 ^^(16) ^ -^M :a:£?^(40)s] ^^(43)^ ^^^^<^ 

^4. 4^7] ^^lf^(50)<Hl^ >a-7l iJ:5g(40)Sl ^^vw-(40a)c'11 S^LEfl <^^(46)<^1 

^-g-S]^ SW-tfl-a^Cdovetail portion)(52)7> 9X^. ^7] iis?^(40)^ ^^.tfl^^ 

(46)^ ^71 ^^1^(50)5^ £«.Efl<a-^(52)^ ^^ofl o^^H ^7l tiV^^l ^(10) 

^71 ^(10)^1 tiflig(i4)3)- ^7l :a.:£?^(40) aHoU^ ^2}.^(60)o1 7l]7l|Slol o;[ 

cf. -^M OVJE^I ^(10)51 aflia(14)3!)- ^7] ^^mm^ ^7l ;g2}-f^(60)l- A>o]oil ^ji 

-§-*>^ w>^3i^>i:|.. <^]^ -i-ig, .^1-7] ^3^^(60)^ ui^^eflo]ni:c ^^^1 ;^l<go:| 
(bismaleimide resin-based adhesive)^, n^^^^"^. ^^<>\] , ^7] ^z|-f^(60)ol ^^^^^ 

£ 2a Ml^l i£ 2d^ ^ ^11 ^Ajc^lofl 42. 3fl7]^la] ^12: wj-ig^ ^^^f 

7l ^^i<Hl rtj-ef SAltb ^iSJE^olt:].. s. 2a ifl^l £ 2d<^l 9X^^], S. l<^]^^^si\. ^ 
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<28> £ 2al- #^^^(12)4 «H^(14)^ 7}^]^ aVt^l ^(10)^ 7]^ 

(20)^1-^ ^^^11 ^^^(30)1- oj-g-srH ^7]^] o.^ 9^^^]7d^. ZL ^, 3£ti. 

efl^^(46)<il ^^^^ :a.Jl5g(40)ol ^^ofl :^aj-£)ol o;^^ ^s]^ Eflol^Crelease tape)(80)l- 

(80)2] •yigoll^ ■^^^<^l^i ^l^oll ^7] M.SL^^UO)^ ^l2^(44)ol -f^^51T^, >^7] 

&S.^^UO)^ /^11^(42)<>11^ ^7] ^(10)21 tifliS(14)<Hl ^aj-^ ^ EflolH ^Bfl 

^ ^W(60)<^1 -¥-^^^*H Sit:f. ^^^(60)^ ^-f<Hl trj-sl- Aje^ 7>^*>cl-. 

<29> ^ ^1-^ o.^ ^^^^ a>£^] sfl^l^l ;H]S-g- ^tiltbcf. ^7] 

o] 7l# ^oH^i ^^1^ ^V-g-^H, i^S^-^i ^1<H1 i^fltl: ^^^iltl: ^l^tb 

<30> :£ 2bS ^S^l-'S, ^7] tiVS^l ^(10)^ till^(14)2f ^7] ^^^^UO)^ /Hllia(42)ol ^ 

S. ^^^^ ^>BfloilA-] ^>7l ^el^ EflolH(80) ^ >S-7l ^S. 7l:a:(20)* ^}<^]<=>\] ^Jl 

^71 ^^S] ^ b:>^^ o] nfl, :£ 2b<^l ^7] ^S. 

^^(40)21 ^11^(42) ^<^1 ^7] ^^i-^(60)# ^^^t!: ^7] ^^^] ^(10)^ Hfl^CU) 

4 ^^^(60)^1 cH^^>7l] ^cV. ol7lA-l, ^7] s\S. 7m(20)^ ^7] ^^2] 

<31> £ 2c* ^S*>^, ^7] ^^11- ^7] tiVS^l 

^(10)31- ^7] S\S. 7]%i20)S\2] :^7]^ ^V7l ^l-t^^l ^(10)2] ^1^(16) ^ 

ii^^^(40)2l ^^(48)* ^-g-^m #^ ^^1^^(50)^ ^^Hl. ^7] ol 
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^Ajsl -i-^^ <^ ^ lOO^olH. l-^^l^ 155 ~ 190t;, w>^^ 

<32> ^^]^ ^<^J^1, 1-^ vfls. ^<a^ #^ =^^1^ >a-7l :aji^g(40)2i 

-^(40a)<^l £ti.efl^^(46)-^S -n-^s]ol >:.^i^(50)oil^ >^7l S. w.Efl^^(46)<Hl 

<33> £ 2dl- ^7] ^^sl ^ ^>^^ ^e)Al^t:f. n ^4, "^S.^^ 

o]^o]^]^ ^7] ^Sl^ Bfl 01^(80)^ tiling Jl^j^S. -i-^ ^^<H1 

€ ^nS. 0]^^0], ^7] ^ ^}^^ ^^S\. ^^]6\] ^7] M.S.^^UO)^S.^B\ ^7] ^E] 

<34> ZL ^, ^7] ^(10)^1 H)l^(i4)«^l a.:£^^(40)<^1 ^^h^ ^5Jf#* I^^Bl^H ^ 

7l 1-^ ^^1#(50) ^ ^^#(60)* ^<H^(curing)t!-cf. o]^ ^§>o^ ofls. j£ 2d^ ^ 

<35> ZL :f , ^V7l a>£^l ^(10)^ ^-^ r^^>Sl- "^l^Aj^lJl 71^(20)^ ^> 

<36> S. 3-& ^ ^12 ^Al<^loil n^-s. s.^^ ^^1- 7115^^0.^ S-Al*!- 

<37> :£ 3^ ^2:^:1-^, ^ 2\ ^^<4<^] ^7]^]^ *^^^(112)^ ^7] % 

^^^(112)31 a>cfl^oi tiflTg(ii4)^ 7M^ «V£^1 ^(110)31}-, >a-7l «>H^1 ^(110)54 ^7]^o^ 

-amsl^H ^S. 7l:5h(120)^ i^t!:i=f. ^7] ^^M] ^(110)^ ^^^-(124)011 

<^ ^7] s\S. 71^(120)^ 9X^. 
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^7] 7l:^(120)<^l^ ^7] ^S. 71:^(120)* ^-f-^V^ #(122)c>l ^^^^o] 9X^^ , 

^7] S\S. 7l^(120)^oM] ^(110)<^1 ^^}<^ ^7] *(122)^ •^^^^71- ^0)7)1 ^ 

^. ^7] ^(122)^ ^2)-*]-^ 44=o^ sq-o] 0^(130)011 oji^c^ ^7] a>£^l ^(110)^ ^^^^ 
(112)4 ^7l s\S. 71:^(120)^ *V^<^1 ^7l^ o.^ 9X^. ^7] ^S. 7l:a:(120) 

^ ^l-^<=>flfe ^Vl tiV^^fl ^(llO)-g: ±7]-9^ ^^^l7l^ iHl ^^tb 170)0] 

>a-7l «>iE^l ^(110)^1 wfl^dU) ^oil^ ^S?^(140)ol ^^£lol ojcf. >^7l 
(140)^ >a-7l ^(110)<^1 cfl^^>ji ^11^(142)4, ^7] ^"^(142)2] ^J:tJ^^c>\]X\ 

^]^<^] 9X^ ^12^(144)^ i^tvcf. ^1-7] :a.3:?^(i40)^ ^^7] tiv:£^i ^(iio) 

^ i^^^S ^^-¥-(140a)* 7}^r\-. ^7] ^^^(140a)«^m ^7] ^"^(142)^-:^^. 

7fl«c|-s1^ 9X^ £^Efl<a^(146)ol ^^iS\o] ojcf. £ l^q £^Efl^^(46)<Hl tfl^M w> 
5Jf T^}^7}^]S., ^7] :£ti.Efl<^^(146)^ £ 3<^1 SAltl: «>4 ^o] ^l-y] JS.^?^ (140)^^] ^^1 ^ 
^*l-<^ 7fl«J-Slol 7ll^ ^Efll- 7>^ ^£ ^JL. >S-7l ;^llia(142) ^.S^Bl ^7] 

^^(140)^ 31-^ aois. ^^^^ l-el-'y^^^ 7}^ ^s. 9X^. ^7] 

^^^(140)^ ^7] «V£^1 ^(110)^ ^-^ ^:s.^}7] ^s>ol ^A^^ ^-^S-, 

oj^o^^cf. s-ig^ >^7| :a.5:5g(140)^ ^e^(Cu), '^r^nl^CAl), SEfe 

•ar^^l^ ^^-^s. oi^o^^ ^ ojcf. >a-7l :e.s^^(i40)^ ^^-^s. 1-^^ sfl^l 

^1^ -^^1^1^ ^ ^4. 

^7] tiVS^l ^(llO)jJf ^j-71 sis. 7]S^(120)S^^ ^7]^ -^^^ ^-g-*}7l ^^>o^ 

EMCS <^l^ol;^l^ ^^1^(150)0] ^^^s\o] ojc^. ^1-71 ^;^1^(150)^ ^7] tiVs^Hl 

^(IIO)S] ^ig(ii6) ^ ^7] ^^5^(140)^ ^^(148)21-, S!folol(i30)ofl aj^ ^ 
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S.^ ^^^S]o] o^i:]-. ^1-71 #^ ^^1^(150)01]^ ^7] ^:^^3(140)2] o^^^(140a)<Hl ^^^^ 
H:aEfl<^i:(146)'^1 £ti.Bfl<a^(152)7l- ^^^^o] oicf. Aj-y] i:^?fl(i40)^ £WEfl<^ 

1^(146)4 ^^-71 #^ ^^1#(150)21 3£W.Efl^^( 152)3] ^^ofl o^^H ^ 

(110) ^-Hl^i ^7] iJ:?^(140)ol ^7]] ^cf. 

^>7l HVS^fl ^(110)^ aBia(ii4)u4 -^7] :a.^5a(140) ^V^loll^ ^12 ^^%^(l60)o] 7][7^ 
9X^. ^(110)^1 ia]lig(ii4)3). ^7] ^SL^^(UO)^ ^7] :^]2 ^^^(160)^ 

A^o]6\] ^ji ^s. 'i^^i-£)<H ^^^^4. -^7] ^S)-^(160)^ ^fl^^ £ 1^ 

^(60)'H1 cfl^l-o^ ^1^*]. tii-s]- ^cf. ttfsi-Ai, ;^12 ^^j-^ClGO)^ 

£ 4a i^^^l £ 4d^ ^ ^12 ^Al«ijloil ic).s 3!fl7lx^l^ ^ig§> 

£ 4a* %i-^*>^, «^^^(112)2l- wll^(114)^ 71-^1^ tiVjE^I ^(no)* 
71:&(120)<H1 ^7]^o^S. '^^^17171 ^^-1 ^11 ^Sj-f.(i24)o11 Sl^H ^7] ^£^^1^ 

(110)^ ^7] 7l^(120)£q ^^<^1 ^, ^7] S\S. 7l^(l20)<^1 ^^^^ #(122)^ 

■i-4^>^ afo] 0^(130)011 o^^}c^ ^7] HV^^fl ^(110)^ *^^^(112)3]- ^7] S\S. 7]% 

(120)^1 ^7l2^ ^^Al^cf. 

H ^, £«.Efl<a^(146)ol ^^^^ ^S.^S(UO)o] «a^oil ^3)-5]ol o;^^ Eflo]^ 
(180)1- ^7] is]^ Eflo]H(i80)^ ^^o^S. ^1^<H^4. ^1-71 ^el^. 

Efl 01^(180)51 <aiS<^l^ ^^<Hl^i ^-^oil ^7l (140)^1 ;5)l2^(144)ol 

3^1^!, >^7l 53 (140)01 ^111^(142)011^ ^7] ^s.^] ^^(iio)^! hii^(ii4)oii ^z^^ ^ 
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BflolK ^Bflo] ^^^#(160)0] o|cf. >a-7l ^12 ^^i-#(160)^ ^-?-<^l ttj-sl- ^5 

at}-, ^ *>^^^ ^:£^1 A]3^^ ^wl^nf. 

£ 4bl- %l-S^>^, ^7] a}-3£^l ^(110)2] 1311^(114)5!)- >S-7l (140)^1 ;HlliS(142) 

^S. cfl^sr}^^ ^l-BfloflAl ^1-71 ^B^^ EflolHdso) ^ ^1-71 71:^(120)^ A>ol 

<H1 ^JL >a-7i ^^s] ^1-^ ^ s]-^^ '^I afl, :e 4b<=>fl JE^ltl- ^ 

71 ^J:5S(140)S1 ;«lllig(142) ^<^1 ^7] ^^l-f^(160)^ ^-f'Hl^, ^^-71 ^£^1 ^ 

(110)2] 131113(114)2)- ^71 ^12 ^^^^(160)^1 CH^^>711 ^Cf. <^7]A-1, >^7l 5]^ 7^(120)^ 

-^^2] ^>^o]i ^^iA]7lJi, ^7] :a.:§:?^( 140)0] -^^h^ ^e]^ Efloi^dso)!- 
£ 4cl- ^2i*>^, ^7l 1-^ 1-^ ^;^11- ^^a^H ^>7l «V£^1 ^ 

(110)21- -a-7l sis 7^(120)21-^ ^71^ ^7l tiVs^l ^(110)£^ ^^(116) ^ ^ 

71 iS5S(140)^ ^^(148)^ ^^*>^ %^ ^^1#(150)^ ^^^^>fe ^^H1. 

* <^l-S-t!: ^'S-^HI ^7l ^^n] ^(llO)s] i3llig<Hl >a-7l ii:£^J(140)# ^^l-Al^cl-. o] 

^7] ^^]$^ ^^^1, i^s 1-^ (140)2] <?!^ 

^(140a)oll ^^^^a £W.E]l^^(146)-^s. -^'yslt^] 1-^ 4^^1^(150)<H1^ ^7] ^^(146) 
n^-§-s]^ £WE]l<a«-(152)7l- ^^^€4. 
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^^^^ ^^IS <^l^c>l;^l^ ^7] mel^ EflolHdSO)^ JL-&o_s, -B-^l^l^ ^^^1 

^o^Efls ol^£]o:|, ^7] ^ sl-^o:) -^Alofl ^7] M.S.^MUO)^S.^ 

=L ^, ^7] aVH^l ^aiO)^ «fl^(114)<^] ^Jl 59(140)01 ^^^^ 
^7] ^^1^^(150) ^ ;^12 ^^1-^^(160)* :£ 2d» ^^t}c^ ^^tb ^ 

^ ^, «>£^1 ^(110)^ 5!l^ ^;^>sq- «a^A]7l7l ^7] S\S. 71^(120)21 

^V^'Hl #cll:(170)^ ^^^^><^. £ 3<^1 ^^^tbcf. 

[^^^ JlJ!1-1 

^ ^^^«^1 4^ 3l|l7l;^l^ Sis. 7l^o11 ^7l^ <^^£lol tiVs^l «fl 

^oil :a.J:^^oi :^3}-£l<il 5^4. icj-el-A-i, .^-71 ^£^1 ^oi ^j-7l ^^^^ofl o^^^H sq^ ^^-^s 
-^E-1 :e.:£5lol ^ 3^:4 ^^oi «j-^i^ ^ ^-^oi. 5>i^^ i^#slol ^7] ^^7^^ 

^^^^o.^^ o.^^ o. o.^lAl^ ^ o^lcf. ^1-71 :a^?^<:>11^ ^£ 

^1 ^Sl 51^0.3. 9!^^<^1 £ti.Bll<a^ol ^>^^3£]ol $X^S.S., ^7] £«.Ell<a^oll -i- 

^ ^^l7> -R-<?l£l<^ £y.tll<a-^# ^1-71 £ti.Ell<a^a!l- £y.El]^^2l 

^7l-§M ^Jl, ^^o^ l-^^5if -^AHi wi-s.^1 tifl^<^l ^s. 
^^1- ^^^^Vcf. ^^^^ ^ ^V-i-^ isl^ Efloli^ ^S.^i ^;^1 ^#o.^ ol 
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^ ^^oil ^*>^ ^S.^] ^^<^] -f^tl- 

'^I'^l ^^^^] ^ ^^^^ 7l#^ A>^1-o^ i^o^ LfloflA-^ ^<^HAi ^AVO] 7].^ 
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^r^^^^jj. ^7] ^tJf\^■ afl^^ 71-^1^ ^o!]., 

>a-7l WV^^I ^3]. Sis. 7]4a:u!l-0^ ^71^1 ^ >^V7] tiV^^l 

^7l SIS. 7]^^ ^}^<^] ^^i^ ^TO]^^, 
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